Myofascial trigger points are discrete palpable hyperirritable loci within taut bands of skeletal muscles. At present various interventions are available to treat myofascial trigger points. However, there are not many studies that have analysed the effects of combination therapy and ishchemic compression in the treatment of active myofascial trigger points. The aim of this study was to find out the effect of combination therapy and ishchemic compression in the treatment of active myofascial trigger points. Fifteen subjects were randomized in each combination therapy group (A) and as well as ishchemic compression group (B). Both groups received treatment daily for one week. In group A, combination therapy was given for 10 minutes, whereas in group B, subjects received gradual compression of 60 seconds for 3 to 4 times. Outcome was evaluated by visual analog scale and range of motion. Study showed significant (p<0.05) reduction in pain and also increased range of motion in both groups. But the pain reduction and increased range of motion was more significant in-group A than group B. Combination of TENS and ultrasound therapy proved more effective treatment modality in active trigger points and provided prompt relief of symptoms than the ischemic compression alone.
Introduction
Myofascial pain syndrome is among the most commonly encountered disorders seen by physiotherapists. It is characterized by trigger points, which are defined as hyperirritable spots within taut bands of skeletal muscle fibers. The syndrome is associated with tenderness in the muscle, characteristic referred pain, spasm, and restriction of motion (Hsueh et al, 1997) .
Trigger points are classified as being active or latent, depending on their clinical characteristics (Han and Harrison, 1997 ). An active trigger point causes pain at rest and is tender to palpation with a referred pain pattern that is similar to the patient's pain complaint (Ling & Slocumb, 1993; Hong & Hsueh, 1996; Han and Harrison, 1997) . Occupational or recreational activities that produce repetitive stress on a specific muscle or muscle group commonly cause chronic stress in muscle fibers, leading to trigger points (Rachlin, 1994) . Structural imbalances may also result from chronically shortened muscle groups. These muscle groups are likely to restrict range of motion and distort the body's posture. The distortion may perpetuate overloading of other muscles, keeping trigger points active in them. In effect, the shortened muscles perpetuate myofascial pain syndromes of the other muscles (Finn, 1994) . Travell & Simons (1999) have claimed that myofascial trigger points from neck and shoulder muscles might play an important role in the genesis of mechanical neck pain. The exact pathology of mechanical neck pain is not clearly understood and has been purported to be related to various anatomical structures including, intervertebral joints, neural tissues, discs, muscular disorders and ligaments (Travell & Simons, 1999; Maitland et al, 2000) .
In the literature, many treatment approaches such as ischaemic compression, stretching exercises and physical therapy modalities, including ultrasound therapies have been reported in the management of neck pain. Various studies demonstrated that ischaemic compression can be used as prophylactic or preventive measures in trigger points. It lends credibility to the common notion that ischaemic compression is superior to the other treatment approaches like the spray and stretch, heat packs, ultrasound etc. Jaeger & Reeves (1987) reported that stretching technique reduced the intensity of referred pain and reduced the sensitivity of the trigger points treated. Many other authors recommended that stretching alone is not enough but it is helpful as an adjunct to ischaemic compression (Travell & Simons, 1999) .
Previous studies have confirmed the utility of TENS in the treatment of myofascial trigger points (Graff et al, 1989) , but these researchers did not study the impact of treatment in improving the mobility and degree of muscle stretching and effect on quality of life of the patients (Travell & Simons, 1999) . Clinically some therapists find the application of ultrasound an effective means of inactivating trigger points (Travell & Simons, 1999; Majlesi & Ynalan, 2004) . Many earlier reports suggest that the effectiveness of a treatment approach can often be enhanced by including supplemental or various combination techniques (Bonica, 1957 and Novich, 1965) .
From the literature reviewed, it is gathered that little is known about combination therapy using ultrasound and TENS together in the treatment of active myofascial trigger points.
The present study compared the effects of combination therapy with ischemic compression therapy in regard to acute upper back myofascial trigger point pain.
Material and Methods
The ethical committee of SDM Medical College approved the study. Thirty patients (15 women and 15 men) with pain at one side of upper back (including neck) muscles who came in the outpatient section of SDM Hospital were included in the study. The patients that fulfilled the inclusion criteria were invited to participate in the trial after obtaining their verbal as well as written consents. The total duration of the study was six days. Active trigger points were diagnosed.
Patients who met the inclusion criteria were randomly assigned to the two treatment groups (Group A and Group B). Patients in the Group A (N=15) received combination therapy consisting of ultrasound and TENS together while the patients in Group B (N=15) received ischemic compression treatment only.
Outcome measures: All the assessments were performed before the first sessions and at the termination of each session. Measurement of subjective pain using a visual analog scale (VAS) and active lateral bending of the cervical spine with the help of a goniometer were done before the first session and after each session. The anchor points of the VAS, of which all patients were informed were 0 (no pain whatsoever) and 10 (worst pain imaginable).
Treatments:
Group A subjects received a combination of ultrasound and TENS treatment, the intensity of ultrasound was 1.5 w/cm 2 (1 MHz) with a duration of 5 minutes. In this technique high-power, pain threshold, ultrasound therapy was applied in continuous modes with the probe placed directly on a trigger point and motion associated with a gradual increase of the intensity until the subject's pain tolerance was reached. It was kept at the level for 4-5 seconds and then reduced to the half intensity for another 15 seconds. This procedure was repeated three times as described by Travell & Simons, (1999) .
Along with ultrasound, TENS current delivered was by means of two carbon electrodes which were kept at either end of the muscle belly. The parameter for TENS were used as a negative monophasic impulse, high voltage (<300V), low intensity (<10µA), short duration (10-40µs) with a spike of short duration (7ns). To administer the above two treatments simultaneously Combi 200 device (Gymna Unity NV), was used for the treatment.
Group B subjects received ischaemic compression therapy. In this procedure muscle was placed in position of mild stretch and then gradual pressure or compression from thumb for 10-25 seconds was applied on trigger point, followed by compression again. Stretch was given to the muscle to see any change in pain and range of motion. This procedure was repeated 3-4 times.
All the subjects in both the groups were asked to actively stretch the muscles at the end of each therapy session by maximum voluntary contraction for 30 seconds. This procedure was repeated 5 times.
Statistical analysis:
Continuous variables were represented as mean ± standard deviation (SD). To test the differences between the groups, student 't' and Mann Whitney U tests were used (depending on the necessity of using parametric or nonparametric posts). A significant level of 0.05 was used for all comparisons. All analyses were performed with statistical software.
Results and Discussion
A total of 30 upper back pain subjects ranging in age from 18-60 years mean (29.93 yrs ± 7.22 SD) were studied. Out of the total sample of 30 subjects, 15 were men with mean age (28.6 yrs ± 6.24 SD) and 15 women with mean age (31.2 yrs ± 8.11 SD). No significant differences existed between groups in terms of age and gender (table 1). Figs 1 & 2 compare the average VAS scores among the two groups before the start of treatment session and after the treatment session on different days. Application of Wilcoxon test revealed existence of statistically significant differences between pre and post treatment session VAS score in Group A subjects' on first, second and third days of treatment ( Statistical comparisons of pre VAS score with post VAS score recorded at different days of combination therapy is summarized in table 2. It is observed that that a significant effect of treatment started appearing from day 4. In Group B, similar statistical comparison however revealed no significant differences between pre VAS score with post VAS score recorded at different days of combination therapy.
For comparison of VAS score between Group A and Group B, MannWhitney t-test was chosen. The 5% significant level was used for hypothesis testing. Table 3 shows descriptive measures and rank sums for both groups. A significant difference between all days VAS scores for the two groups was found. The table also shows difference of mean, which is compared for both the groups for all days.
For both the groups paired t-test was used to analyze the difference between pre and post ROM scores on different days of treatment. In Group A, using paired t-test for pre and post ROM, significant difference was found on first day (t -4.88, p < 0.05), 2 nd day (t -2.67, p < 0.05) and 6 th day (t -3.54 , p < 0.05) (table 1). Whereas in Group B, using paired t-test for pre and post ROM a very significant difference was found in all days of treatment. In both the groups maximum ROM changes were noticed on 1 st day (table 1) . Table 4 represents comparison between pre ROM scores of before combination treatment with post combination treatment ROM scores for all days.
In Group B, (Ischaemic Compression), no statistically significant differences were found in the ROM scores recorded before treatment and post treatment on all the days.
For comparison of ROM scores between Group A and Group B, independent t-test was chosen. A twotailed test was conducted with alpha set at 0.05 (table 5) . No statistical significant difference between all day's ROM scores for the two groups was found. Table 5 show descriptive measures alongwith the difference of mean which is compared for both groups for all days. 
Discussion
In our study all the subjects with neck pain had trigger points in the upper fibers of the trapezium muscles in right and/or left sides. It was also observed that associated with pain there was muscle spasm with limitation of joint range of motion in auricle vertebrae. This study showed that both the treatment groups (A & B) had a reduction in pain intensity of myofascial trigger points as well as an increase in the ranges of motion in the neck followed by treatment.
According to Horal (1969) and Bovin et al (1994) , neck pain is common with an estimated point prevalence of nearly 13% & a lifetime prevalence of 50%. Different conservative management of mechanical neck pain has been tested in the literature but with conflicting results and at present no treatment strategy is generally accepted (Aker et al., 1996) . The application of two therapeutic modalities simultaneously and at the same site is reported in the literature and described as combination therapy. The most widely used conservations are Ultrasound & TENS. The justification for the use of combination therapy is principally suggested because the beneficial effects of both modalities may be achieved at the same time. The use of combination therapy is to enhance the effect of one therapy upon the other making the combination more effective than either of the therapy alone.
TENS and Ultrasound are being used in physical therapy to inactivate trigger points. Many papers have been published in the issues of the effect of ultrasound & TENS in musculoskeletal disorders (Travell & Simons, 1999) . But very few studies studied both effect of Ultrasound & TENS on pain & range of motion (Bonica, 1957 & Novich, 1965 .
Ischaemic compression technique is non invasive & seems to be free of adverse effects if applied after accurate diagnosis with knowledge of regional anatomy. This technique can be used as a prophylactic or preventive measure. The virtue of this technique is that it is painless & imposes no additional strain on any attachment trigger points & there by avoids aggravating them (Travell & Simons, 1999 TENS on the other hand helps in the pain modulation by inhibition of pain pathways at spinal cord level. The additional benefits of this modality are that, it helps in improving the quality of life, which in turn help the patient to achieve increased mobility & degree of muscle stretching (Travell & Simons, 1999) . Based on these effects Group A showed immediate & early reduction in pain & range of motion.
Group 'B' also showed decrease in the pain. This can be explained in terms of Ischeamic pressure that probably might have lead to temporarily occlusion of blood supply & causing reactive hyperaemia, which in turn helped in flushing out the muscle of inflammatory exudates & pain metabolites, breaking down scar tissue, & reducing muscle tone. There wasn't any significant difference found in terms of range of motion in both the groups. In the present study cervical range of motion increased more in group 'A' as compared to Group 'B'. This effect can be due to more effective decrease in spasm along with pain induced by combination therapy. Along with these treatment techniques stretching also lead to the increase in the range motion in both groups. According to Travel & Simmons (1999) , stretching helps in releasing the contractured sarcomeres of the contraction knots in the trigger point.
Several study limitations should be noted as the present study report only a comparison of treatment techniques in case of active trigger point pain. The study contained no long-term follow up & no measures of functional improvement.
Conclusions
Combination therapy resolves acute active trigger point's pain & increases range of motion rapidly than Ischaemic compression treatment technique.
